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(57) Abstract: 

PROBLEM TO BE SOLVED: To manufacture easily, 
steadily and mass-productively a thin film semiconductor 
device and an IC card by separating a semiconductor film 
having circuit elements and integrated circuits from a 
semiconductor substrate through a porous film. 

SOLUTION: A porous layer 12 forming step forms a 
low-porosity surface layer and high-porosity layer at 
the side of a semiconductor substrate 11, i.e., inner 
side. A semiconductor film is epitaxially grown on the 
surface of this layer 12, circuit elements or integrated 
circuits are formed thereon. The epitaxial semiconductor 
layer on the semiconductor substrate 11 is separated 
from it, together with its support sheet through the 
porous layer 12 formed on the substrate 11 after the 
support sheet e.g. flexible resin sheet is adhered to 
the semiconductor film to integrate it with the 
epitaxial semiconductor film. 
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tt 4*ff * » v . H F : C 2 H 5 O H = 1 : 1 (H Fi ! 
4 9 % fgffif, C 2 H 5 0 Hrt { 9 5 % }g ifc T- <0 # « it ) 40 

( Ml T PH $ ) O k £ , 0. 5-]0mA/cii 2 gSf) 

g<0 8S 2 Pgg1fcSEI4, Milf4O-30OmA/cm 2 
ffi«»ffi«£®K-C, 1 - 1 0 8>W, » J L < 14 3 WSJ 

[004 31 ±i£ Lfcf& 1 * V% 2 <0 2 SKWfgffift 
fi£ "C 14 , ^7LK®rtffl<OS^7L»5r-M£-r4SA* t *- 

Srt'&tf. SitL/ciii:, dS.Scofti'?. 

c ii(0xi:Mt4 x tr ? * •> * n-*mfcmi-&ikkf& 50 



X , ft#7L¥e«lEJ|2:*$?L¥* k<DWK, cii<bu 
J:oT8tt4I^«rS?llt4'<7 7T-il:LT. $ 
9 if 4 •? 14 #7L spoils < » ^oiS#7L$SUlfc L T (4 # 
TL$* ! fiV"f W£?L$® *J&fi£-f4„ *(tfi5i:U, fi*0 

% 1 f&Sfk«£<iO^#l4, Si:«Efiiii'))<, 01 
x.lf0. 01-0. 0 2ncmWp|->'j3>f8SI 
ittm « ISfSiKkLTHFrCg H 5 OH=l : 1 
ifflt'4U. 0. 5~3mA/cm 2 *iSgj£, £2 

1*3 - 2 0 mA/ cm 2 8 
«, S3 AC ttlSa 0)xlf4 0 - 3 0 0 m 

A/cm^itfiUH'tfUl-'. flUffl mA/ 

c m 2 (onmmmx-^mit&in t, 6 

%««, 7mA/cm 2 WSffi®! TBffiftS^ff i 
k , #7L$ 148 2 6 %, 2O0mA/cm 2 W^Sfll 

•c»«fc**fif $ k, #?L$i4ft6 o- 7 0%g«i:i 
4. Z 0) i -5 frSSftJSSrff^fc^LKSiUitry* 
•> t Jff U . fcSlttffl i i>x f J- * •> t i| 

ftB&A'ffiBST J 4„ 

[004 41 t fc , i«LtJ:ii:tfifS«:3KBt 
-f4Pf tUtfiScSrff o ¥ lBSfb«tI{E?<i4^ 

TL^fi^iSffiff (4-f-co i i &<<>£?L$*«*>, $ 2 PS 

4H'<777-|li, S ffi § 4. ») rtflffl , ticb^li 
if k #7L8<t# 3 tix v> & k offSCJBA 

JJiT, ^7LS©l4affi® t *W#?L$® fc0 2@ffiit 
t44. i/j, _ti£<OS 3 RgSftfiKT f£l£gft4#7L$ 
I4, /gSI4^^-C**75«, -E-oSiffiffi 
SH0mA/cm 2 i«tt±tt4t > S2Hffi<t« 
■C«* L/:fH *7L¥«rti;1" + W#?LS©« IP 

[ 0 0 4 5 ] I /jtf W^7L^@<of^«u^i/ i r , z<o<p 
W#7L$BS:»ffi1-5ffiffiK<fc«:#S!ig«x.(f 4 mA/ 
cm 2 T-S»W. 1 OmA/crn 2 ?S»55U<liSi 
ifcflUlfilSffiiaffittfc 1mA / cm 2 h I 0mA/ 
cn, 2 -l:Hfct4«Ttfii:!:i:ioT, &^7L 
$«ffi)i t /i££7L$lf t OKCBSBi: <> L < (4«S4 

wu-f-<o#7L^«:.«sejS"ba#7L^efflici6j3)'or 

S@ tS5^7L$St<OW«SAI4, JiiSftffit, S 
h I : « S C % b b b 14 o 4 ^ * i» ft m i x tr ? * •> -v * fi£ ft 
t4;ti'T-J4 1 

[ 0 0 4 6 1 S-JSEI4. «*l=fT$#HL¥«> 

^^7LKS k -f-waSJUff -j #7L$<0/h? tw< v 7 

T-BkwiPffiT-ft^ieawiiiMciis**'*^ <;4' 

t)>4 - k U 4 ■stlSt Z Z t i'f # 4 ?5 { , ZV&'&tr) 
(ft fSftfiS^Hf 9 k I 1:1**1-4 k. #fgffi7><4 i) *ft 
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l -r < & £ o f da, mtk<o gonitis 

■C, P)xlfS#W £ 3 fJ>H-5£uaE+ 4©Tli* < , 1 
#Woaa«iOft»ffi<fc«Sr»it L, ffrgBSflBiflifSffc. « 

*.(* i fl-essct LfcH, ni:*fci*J»ft ****** 
r- i fc i #w»s ixz<oik®®.itiRZ&± u, 

SB#fflffii@f*. W*.l* 1 #gJ£ifc® Lfc&. BKPOti 
fcliRi*SS*$Sri#WaKL.T»«fl:J£fcfPlt 

HLriS4IISft**fffci«t, «IltS (»««) 

kOfPffitfc to *>#?LRSW«TffiU3e« 10 

7 t -loAirilt < , £7LR@«*«#SlSk<o# 
It»Iffi4. -J-LT*i*fc£<*1i£iBli£S?«Fl§S 

ft i o 

[0 0 4 7] #?IR® UfcitagAa 1 * IS 4 

A#71HH k k ft* IS UK HI L, >fM#?L$SU 
i 7 t -»**««*RK«WSn* £ k fc« •)> 

&»4i|S^1±£#t4itf**i'V;i'¥i&#K*J&«t 
Jiti'fl?. ifc. i © i -j ic*K£?LRB rt^ffi 
«?IIC«AffJl££ft40r£7LR©©£#OiP££/h£ < 20 

St5«?B«If $&fobtZ t^-C^T, >l«*ig#«ft 
i) & Lfliffl 0Sc 4- * k 1 b £ k #r- § a „ 

[0048] ZOiTiZ, »«jkjfi*ftoajei: J: 
#KffiK*5v>Tli. i«i<»*4J;?CU L*>t 

x. <b ft v> <t t Ct4; btfx-h ho 
[0 0 4 9 ] i fc. £?LK»±l=. «*tt A < 

BliSgoSUiiUlM'Mticti'IiftJ. 30 

rii. RlffilbfiSU*^^ r*ft?i£f <0 H F «j£*it < t 

t aftHESSPgfiHtl&r-li, HF*)K««v>SWj§jtt«:ffi 

L, foa. tllSigffiWH FiSSSrTlfT*^, fiJ£U 
SSiiiifcKORIffiifciSfcff 7 o z <D X i i: t 4 u t i: i 
or. *BfflB<0««l7L<OfR«fkS:tt** C fc7j«r S * C 

S^H^^ffi-t * £ fc & * {, WT* •) . L*tiSS# 40 

KmmKa^x $iimz£-m%fri-& < r-# -so 
r, ±x ? * > \ ii'Zm&mnmm.tt&ttr-'n 7 z 

[0 0 5 0 ] ;<0#7L«)iOfiffi<tfiEUiilt-5«»ISnt 
O'lESIi. 08 H£nm^<OWi-&iti6^^X li , *IBi§ffit 

LT, W *. If H F : C 2 H 5 0H = 2 : 1 CiiSKiS 
}R fc (« Hi L /.: K 1I(fc * * if v , /< y 7 t - @ t LX <D<P 
m^limmenBlS.r-io^X li, -!"P»i'HFaS«l«?- 
WiifHF : C 2 H 5 OH = l : l i:i 4*»>S 



lijsvrii, a»»iftli, ?ei:HFilS{:»< L r , 
tfSAifH F : c 2 H 5 OH=i : i~i : 2 w*«j§„t 
Srfflv»fc«aat«ffiO»ffift(KSrfT-9 o 

[00511 ±a> l tz *n k m <o&auz a »x . 

Kfc£(t?tt* k I . -fl.»ttfc***jLL-c*<b. * 
-B Jg£(tl£fc(Pitt4 ; i: 5: < -f fc;b*>il*fc 

(Pitt a - 1 * < , &mi.x®ffi%m't&it$-£x'n 7 

[ 0 0 5 2 ] tfc, HffiltiSfcff^lgli, jfcfcilfflr Lfc 
BBr-cff 7 - k*<«f i L^. cftli, t^riSttSt, 
#?LRE ©SJffiKKIdbri'lK »? , tt41toA»*x e 
jr 4 -> - k rt'BBfcU* 4 £ k U J: 

i> o 

[0053] Bffiftis? ft -> 3 > o£?iR© 

jSi:*«rSP.WL&*«<bl**(t*t* i k A«»S L < . C 
fti: J: •) %7ta$* 5 ±#t J. II:. Kit?* -6 k . 
ft i:r* - •> 7 i- vmz z 0 * fc, li, p a 

ttnS-CU^i', T=*6%*»A L vifcjgffieo (, w 

[ 0 0 5 4 ] ttifllSi: Si (frffi* fcliffi 
ffi) i:#-7LKl75 ? ®ffi? ft 4 c k * { -e 

JJ. t *5 , ^?LKS^^coBi(f li, 9i:lRS*i4i> 
t) 5 . 1 - 5 0 ,« m . if t L < li 3 - 1 5 // m , fi flf 8 // 

li, *i#lfi«-C§ 4 ffi I) «l O ig Lffiffl-C# S i -j U 
t4fc«i:T-|4 It-* < t * C k 75«» i L v> „ 
[ 0 0 5 5 ] ifc, *7LR»±i:, *iS*Bg«r«BIta 
Cftl^T, #?LK©^»7--;u«rftd;k* { »fL 
v>„ ^cor--;ni, ^^^'x^ffl^ + r-wsiiara, t 
4tot.*lr--;i-«riif4c t« ! f§4„ c^TK^r 
^- «rff i k £ li. #?LRS<0 3Effii;jfcfi££ ftfc B «S 
»(kROS*ft»*. *5 «t y r #7LS®*WK^^^«rS 
73&*tac k* f r-§, ^7LR©o^ffi* l ift.JiM;^ 
•> . A»ilS B B a 1±^Wt*if^*v^^*i$(*JI^^ 
dt4:t)i ! fj4. |b|b#u - cogjiaac J: or, 

7L¥lktRfl#7L$lk«#ffiW5SSSr-^I3ft-6 - k 
il'tjT, i tf ? * v + **i#iOSI)l' o^^KS- 
i |)SSi:!tUH<t-J4= c <?) *S ^- w * % 7 - - >\> 
li, Hilf9 5 Ot- 1 1 SCCSKcOiaSieHrff 

[00 56] i/j, *3K7--;KOffi(U, #7LR1£I5; 
jg BSE ft ? * 4 k , ^7LR^<75rtSSIiSJ(tSfta<7)r, * 
5K*'x®H^ t P-CW9A7--^Srfi6Lrt^7LH®i:ii 
* £ III it m it V 4 C * v> „ oil). ^ 7L H © (O S E ^ 
<Of!lttlg^<bOigA7>«fEto I) i: < < U •) , &flfc@&tt 
ox e ? * > + ^**(*l!iS:«IRt * C k 7) { r # *c - 

ois^oteisesitii, Wxif K7 ^ asit^ffl^^r- 4 o 
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[ 0 0 5 7 ] f LT, ±JtLfc J: 9 K#?LK»«1BK* 
* -> + A-(£ftl4. *ISS**ftSSw*®UJBfiE?n^ 
<b. ;n^Hgii^(Oit' * 4 > a- JUS £ 14*1 ft -e* 
If C VDftC 4 0 . Wxlf7 0 0 t-1 1 OOtfflSK 

TfTUti'tii, 

[ 0 0 5 8 ] ft, ±J£ Lfc*3&7-- 4 10 

tf * 4 -> + v>r *ii;iit>r t , 

#£3r£cos#i££icSn»-f *2fft t lti4. 

[ 0 0 5 9 l #?Lg@ii:«SS* &*»*H(*. 

««ii:USi*8Mit4:i)l ! T-|4o * tz . 

JftSft iv>„ «iif, JUfSAS i ¥g#S#£ffl 20 

foSIi:iSLt#?LIiUS i . iJvMiGa 
A s ^ colt t fcl4-> >J n A tf 

S i [.j G e y + *«fiti t tO>. 

ft iff 9 ^ t * 5 r- # *„ 

[0060] ft^ftfiftCiJSIflftiJE 

iffjfflt'KH'T^ c <o $ £ u # t> r <> .r ft c n§ 

ffiitfiEfcff *.lf , Btti;*BU#?LK»t*t**»# ■ 
ifti«*t4:i:)f^4. fLT, -5-<7)^?LS©± 30 

i; ft £■ % # * # * i k- ? * -> * n, & ft g * it if , m i if 

3 tf* i§£ J: 0 & 'h?<-f*.r<!:A { T-il* 
C t *e>ft»«r«att«: (, o *Rffc + 

[0 0 6 1 ] ifc. ¥»#RlCli, ^WffiftlcfSLTn 

a(,L<ii P ao^Mft^«At4;H f t-i4 0 *4 

^14. ¥£ft8gcOi&IBIf£t:, -f*>&A. J£tJt$UJ:o 
T^*efe<7>*ASr^ffi<)L<l4iSiRSDi: ; }f9-ttT-# 

4. :«i9^, fo«ffli«i:ci;-c, mmm. 40 

SS<Oig«* { «: gft*„ 
[ 0 0 6 2 ] ifc, #ig#H«lf s t. SH¥8#«0ffi 

iiicic- u-c»:i:««?-f 4 ^ 1 7) f T-# s„ eiAif, 

«»0R«r»H*««:i:©fiEt*«^. * © <$ S 7- co fji 
ftlli&,,mfiS(DSn-*5nt, ft xlf 5 mil* 
(OK* IZfc&t Z Z ti)<X- £ i Q 
[ 0 0 6 3 ] li<Oi i C LtSttl/ji t'?4v t)l- 

##fc&toUffim4, * ED *< * *) . ;t)xO^ 
**##{*Kuttt4[l]R«?<>L<(4»»[ll»cojBiS 
Ifitfffcfi4 ffiUlf 7 *Hlvy77< Igi:iiit4 50 



7 * H^-/XH:)}t4Ij£i!iIt?)Bt^l07^? 

c<0#7LS®i;ftfi7) { j}>^"biv>S<->»g^^9c 
[ 0 0 6 4 ] 0K^^tL<l4*8(E?&4r, xt* 

ft-ztH-tKMSUgftti. W i If D R A M (Dyna 
mic Random Access Memory) . CMOS (Complement 
aryMatal Oxide Semiconductor ) £ , ^S&Jg?-, 
iS^acft^OJR^SrfiA'&fc-SfclfeasttS-^sgt 

4. int.lslJSfftKlitSIffilJ, aur-ns:©* 
gftsaft?*? C 4 -6 c t WX # 4„ <7) s jg li , m*.\i 
fclfrip. ^>iiA*g, BftgE, cvd (<b¥«ft 
fflffift) US. ^<7>8t, ft*f£®. KHivf 

fflT-#4„ f/j. @(S»f t L < (4*»|5]Ri ITI40H 
xlf. y -f * - -t'cOflgU^gf*. r v 9 ;u i tz 14 T 

toyi c . 77->vi^tnf«Si^r»ifciv>, 

[0065] :oJ:K. $9#Si:BKIf<> L < 14 

[ 0 0 6 6 ] UlRSf-t L < l4*fg|5]R£ 

K, $1$ S« SrS-^-T 4 „ d«9$#£lgl4, CTxIfWSi 
StSx *'7*«i£, t7 5 v CO 

«Si:»Jffil4 ti>„ PJ£ If . I C A - K 4 7 U 

+ -> y * s« * * •> - h u u 16 *> ft it , i c * - 

Is]K« : f-<.U<l4««@R«r®fi£t4CttX-#4{,0 
T-*'), 7 1 'J > h Stg^U i o T|«t 4 - t 4'T # 

5. i<o$j#»tg o»*aai4, wxif«*ffl, *ea. 

tt«tt*i: Ui^i:u;t#tl, -ew«^5SS 
(4. •) *7LK»*4r-LT«>*!lia*Ja±«>»£ai 

vgSfflS&«St?ft. -rco^S^lgt^iS^Ki:^ 

[006 71 :o4KLT. $i#««i:**«E|Ri:<r 

(*%^T-«-»T#*ft;*^coWffii:l4. #«<$$ftco# 
?L Kffc ? ft fc» »• t ZhX\.*% tco^Si 
fffl««i:J:o-CHU[S*5„ C CO SO « 14. 

»8t4. 

[006 8] ^<OiTi:L-CH(S«^?ft/j4i«*8g 
<0. **#36«:*>t.co|!l«ltBi:i4. ^?LH©* ! 5SSLT 
v> 4 J® ^ * ') , C 60 ^ ?L S © 14 . H l- 4 0 , fif g , 
ivf>)";t't:n«*t4„ i t . Bs * * re 
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Ht«ft4t*. «KS««x.lX»Sg3l«Sr IS •> £ 
[ 0 0 6 9 ] a±(Ot -} i:8SffttilR*i*8l8 

o » v» fc v -5 * fij ffl L T , 01 x. If I C * - K * U 

[ 0 0 7 0 ] »RSn&M*I»B. ■€■*>«■ 

«rWS LTSt/ffiffl BifiBT*4o W A If 1 HI <0 
#8 a <-■> Sift »: ?H * ? ft * S«o If S 14 ft 3 - 2 0 /, m 
lSt*4/;«. 1 0 @W&t)&Lteffl-C4?t!fRStt4 
f?Uft3 0 - 2 0 0 ^mt*i. -t O lb , £ ffi # 

**©*»*****l!)«L*ffl-e*««>-c, 

ttu. tt * t ft 3 x K i»oftx***--e*K**ft 

KItHtS C fc75*?# *„ ft*. 

$ » L frox tf 9 * -> + ;nSft i ff x. If, 

0 -Srffl^* - k-4'"^, Micftnx K fix 

[007 l ] *u, **wo*ifc«Fi**«f r»wt*. 

T-tl ■,->„ 

[0072] inmm i] 02 ji it/® 3 az(Dmmm 

ff)I6@^t. 5fc-f, K*8I:*'d > ** K-7?ft 
-C.fl-.J&J/i-Mfflx.lfO. 0 1- 0. 0 2 fi c m) k S ft 
fc^fSel S i i:U-)i7 t 1 1 Sr fflSS 

Lfc (|2A{ o = -fit, CO^iS-ftg-ftl lOSi 

Lfco - OHjfeWUfcvTIJU a l L fc 2 Hfilig 

Ol©J£jtl£!£ft£BH*TISffiifcl££ffo fc 0 + fc *> *> , 

m i ii i vm 2 o^ffl i a is x if i b rai:**$B B a s i c 

J: * 1 lfrffigL, PffllA££tMBC 

li, ftUHF:C 2 H 5 OH=l : liitAU:. f L 

USiSKH L/cPtll3AiiJ:t/3 B BUSSEffiiS 2 
i: J: o T t it * SE L fc . 

[0073] i1\ 1 m A / c m 2 O fi & 

«E k L T , :iiH»BiiSS«<:. d (c J: D,'Di 
**/J»3«.'«M?L**rL, ««4#7L**«1 6%-CC? 

1 . 7 .« mO£7LKHS:flll£1-*-Kffi© l. 2 S*««*S 
ftfc (02 B) o £?lgEO$ffiUi!lt*g*«B?l-« t /h £ 
v> k , ScjfiHj 7 - - )H: J: --> T # ?L K 1 o g 1 t5' 

i 0 ¥ fi -c it ib frK fc •) . «i:;fi«±i:it'?t->t 
;n£ft-* * S i x tf -7 * -> -v A^fcttHSoiS-Stt*' <t *) 
IfiJJL-t" -6 k t> -5 3cd*75 l *4o -E-Wft, -fiilfc-SrffjLI- 
*. *U. SiiES ; S«r7mA/cm 2 t LT, 8»Mfl 

ii IE Sr o o :<0i7(:t4t. -SffiSl 2 STi:, 
^WSffidl^JtL^JL^Ji'^^^, 2 6 %ff? £ 
6 . 3 , m«f Pl^?l$i 1 2M-)'ffJfiE?il/: (12 



C) . *o&, W if a *K. S«Ei£8*- 

2 0 0mA/cm 2 t: ± If T 3 # (BJ O ilE * fr o fc . C 
c7)J-Tt;1-4fc. -f|!IHfil2M?)rt»i:, t6fc 
t» + W#?L$® 1 2MKJ:o-C.tT*'<btt*&rft*J: 
tC, -SffiSl 2 S^i^^H^TL^Sl 2MCJtLT 
!S^#?L$ft 6 0 %T-H ? ft) 0 . 05 f mOSHfS 
1 2 HtS'JBeSE ? ft* (I2D) „ Z<DXi KLX. -gffi 
@1 2St« *m$1l&® I 2Mk, ^5#7L$®1 2H 
t U J: 4*7LKS 1 2 «)S?n4. 

io [ 0 0 7 4] ;<5n i:^«?n^#?LRS 1211, f 

K#?L^®1 2Mfc!S#7L^Sl 2Hk<0#?L$7l'-*: i | 

f,, ^c7)l(J, S#7L$11 2HtiIil 2SkcDP8l 
(c + ra#7L^Sl2M75 { ffffii--6ifclC±cT, C-h.A { 
/« 7 7 t - fc L Tft ffl L . COS* 
5it-t»1-v>#?La©oSffi^oS*<7)»»S:iffifiI1-4 c 
t-4 { T"#-5o L^v5 ? oT, C OS* U J: o T , |-feC#?L 
K1±I:-Jt 9 x t: * > + ;u ffi ft <0 IS B 1tt o f5 *S> t % 
20 «W«:|Elfi-C#4o 

[ 0 0 7 5 ] * W S , f-feUfi : -jx^->*-> + ^-Sg^<i: 

1112 Sr^-f S^jg^Si* II*. HjIMttl 

1 0 0 roust ^ -b *. 7 - - ;naasrff o t 0 cor 
- - ;ni, gia*> f> 1 1 0 0 v. t r-ftj 2 0 s-»it x#ia 

L , 1 1 00ttft3 0»ra«7--Jl'Sr{To/:„ 
H 2 7--*i:i •) . DSO/hf i>J8I?Li:i 

11, fW-!?L$l 1 2 M t . K#?L$1 1 2 H 0#ffiW 
30 i£ t: £ v- -C , -fl- K 5S 8 * f . J: •) ^ o -f- -7 5S < <t o „ 

[0076] -fOft, H 2 7--;V«r-fTofc1ifESix 

tf y * •> + ffi ft r m u *> r , ?l s m i 2 ± t 

2S±i:S iOxk'-y + vA-^figftSr-ffoT 

s i *m#-m 1 3 &Mf8.Ltz (0 3 e) o coxe?* 

•> -v ;nSftli. 5fe(7)H 2 ^H^*7--;uiaS0l l 0 
0t-)-t>l 0 3 0 tifHiaLT, S i H 4 
tz S ixtf*'*->^;UBEft-i:l 7»fWffo/j„ i ft J: *) 
p ?L K ® 1 2 ± C IS -ft tt C « n , Sfft5 ; ,tnOS i 
x f ? 4 •> a- * ¥ ® f* US 1 3 75 ! »fi£ 

40 [0077] :ctj. si x e * •> -v >i*m»m 1 

3|Ii:, C3 db tJ { * -6 k # It . C Ogffi -6 o S 

#?L$® 1 2 Hli. ±iiL/L-Sk. c n*'Si#?L$Sr fc 
oTV'-blfflttttk?nT8fei§<fc-?-MT-a-(ffi5iffi7!l { ^« 
i;i<ioTv>JOf, d it Sr Kffl t * c k a { i n £ n 

-> ^ ;w*«-»Si 1 3 Ogffili J: •? ¥fflC Cc o „ C <0 I 
ii:Lfc:ti:J;oT, PI i. if JS jt^So-v x <> -g- fe * 

[0078] :0iii:Ltn;'? + y-?)HSS?)i«: 
50 it'? + -/t )U*»«:Jg 1 3 i:, J§#0#-i8fl:«!ii7a 
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$«@»I01A^1 OOiili (13F) „ (asofl-c- 
li. MOS-FET (ffigy-Hfil*Sl-7>v^ 
9) lei* CMOS (Complementary MOS) 4 
*»0KSr^^ LtzikiiX', :ffl8^, x \£ 9 * > + A- 

lfcv>*>i?>4 LOCOS (Local Oxidation of Silicon) Kt 
ot^SaSS 5 1 SrJB&Lfco f L-C, MOS-FE 
TO^JSgMcflxIfxt"**-:^ A**#& 1 3W«ffi 

li, HxifCVD Ut¥ttft«aft) Si:iof?U 
S i fc^ffiWU&tf; L, 7 * h>JV/97<IU4^» 

- I- St 5 3 iMfc+io *K, 13f)y-h 
Sffi 5 3 TOSIl:< ;ffly-HS53^^i-J;L 

-cjtKwei§stcpa<>L<i±nao)T>*Efe^-(*>?± 
r-h*ffi53<offlffiuwiifs io 2 a* 

t-f Kn-*54iSao*t6TMti. fU. 20 
C CO* -f K7*-*-54^§iT-y-Uf 53^x 
9 \-Z<r>Mmi-WH£OpMi> L < li n ffio^&fe S: &ia 
SIM *>aALT, z tnz t oTSlL/;S8Sray 

- xfc <t a' K u >S8 t . 56i:»SLfcftiSSov- 

X L D D (Lightly Doped Drain)SMO S - F E T £ M 

1 0 0 7 9 ] -fOft. 4I»C«ilfS i 0 2 lUii 
1 V>®mi&&® 5 6 «rif & U ¥11 ft Itz'tk, Zix<r>± 30 
i:*l«S8S57fci«t4. i £9$ 1 eOffi&Jf 5 7 

it. mi <o®m^mm 5 e k»k Ltz=> > 9 9 f. *-* 

tiCt, HBXT«K£Oft(|i«*S 5CIXKI: 
3>?nt4, s £ffi«nc em* s i o 2 c 

i 4 I 2 OiflttfiSg 5 8 £ Jj£ L , .1 ft O ± I: II 2 <0 
ES15 9?:»«t4 0 CI O S?5 2 O ffi 5 9 li . IS 2 
<0SP^T6ifi^5 8i:^ISL/--3> : j'^ h * - n, £ « L' 
T. PJx. IfTffOffl 1 »K«B<03rSE«5U®ftWi: => > 
* ? I- 1"4„ 

[0080] :onC, 1 3 VL&SL L/-&» 40 

H»t. ¥«#*#1 l*>f>»St4,o Si*. ««M6 
0^7>LTCTx.lf7 U* -> 7-iU«iga£« -t i)«:4J)fl 
« 6 1 1 3±, Lt# 

oT, » 2 nKSl 5 9 *«3Bffisnfc» 2 co@Pfl*gfS@ 
5 8ii:8§t(c^^teit4 (B3G) o :j)tln 
£i#«t£6 1 og^SSli, $7LK« 1 2 <ct**»# 
1 l*'f>Ofl-«»KJ:*)<)5Sv>a«. 1" 

ct4. 

10 0 8 1 ] l l fc^tf JS1S 6 l t w 50 



4t, SJ2 Lfc i -3 i:Sv»St S*i/-*7L»* 1 2<0 
&£Tl$f§ 1 2HU< li*©28-e#K*<3= t, *» 
l l 6 l k t t i:»«@B*'iB)S? 

ht*iftS 1 3 *«S5St 4 (04 H) o 

[0082] z<ni§,&<o, nt, *m#m# 

1 UW^SIli, #?LK@ 1 2 8 #1-4 CO® 
i:»Mtt*t*cti:J;ot«io«itff7«B 

m 6 2 £ JglS-f* (0 4 I ) „ 
[0083] ;©i7l:t4t, 7l/*-/7^ii66 

^*'/t*MMi 3i:i4#ess i 

B&$ti. LT7 u*->r;n5:@Wfc + 4S&¥ 

i 

[ 0 0 8 4 ] #ttLT»3fifc**ftS i l 

I*»4!t»0*i«:i»tLr|i'5;H«-Ci4. 
&4Wi, ; BSitiff^logS ij ii LSiSi: J: o T 
**»i6»i i of < ftofc**cii, zti&fr 
i:@Bt? t L < li 8 ®K«-I£l£t L 
Tffiv>4;t* ! fl4„ 
[0 0 8 5 ] (UteW 2 ) i OltttWUiJV'rii, 0 5 
i:-5-OSEB&#HI2*7F-f J: -5 ic, *jSJ8tt«ffiU J: 4 I 
C *- K£*f£-f4 3t#£« 7 0 ±K, -J-n-PftfcJI* 
**i:j:*»ll*»@R7 1 t»R*BSiS7 2c* , » 

l£Sft-Cfc4 1 C7J- K*«ig+4i§-&-c-i&4„ 
[0 0 8 6 ] 7tr3Bi*i!l^*ailK^l 7 

0*«*t4*»@B<Ol*#c, 7 2 

IJ , a3FT*L/:tHBR«)l»«ftl OOlUotl 
6£1-4;t7i ! T-d4o t * *>, - WfflEE;<*;i0 0^K 
il^ftli. HJSW l i:iii'TB2 -03 FtMLfci 
raSlWSSU J: ot»4 ^ t 4<OTS«SiW £4t 

BSt£o LA>L^* { c,. ; OHife^|(7) I C J) - Ki:*n> 

■c(±, feft®is<otiiaftiooi±« toifnvt* 

tiSSl 3Cfi. 18MlfIflL/;CMOSi:J;4 
«»@»UftAriC*-KfflO«E«EIB, 77>->i 

[0087] *Hl?teO«^*(OKii*SSr, 0 

6-@8OIfI0«r#S9.LTia.^i-4. - W «■& (1 U <,> 

IfO. 01-0. 02ncrai?fttieSS i i:u 
7X77«o#8ftS»i l im&Ltco 
[ 0 0 8 8 ] * Lt, - <d»£i: ^v>-r t . 0 1 T*lii^ 
Ufc 2 ffl»j£<7>JB««:fiE3S*fBi.>T, lgliJJ:y f g52 
(Oisi Afcitf i Bi:*i:HF : c 2 H 5 OH=i : l 

«0 1£ » jg Si 4 «: i£ a L . &m#i§ie tf 1 A ii <t 1 B <0 
SBigitt4t>i:ffi«KSL/'-P t SI3 AJii 3 BM 
i:lSfS2i;J:-5t^StSLfc 0 
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[0089] $fe1\ SIlIlmA/cra 2 "C 8 #MS§ t tf'Ti 4„ :j)iil:|*LtS i0 2 K »= * ») > # 

|Lt*ill2Stgj£L* ( 0 6 A ) o -US* B?o**V7«£*wi*-fr* 

#lkLT}£, l«SS7mA/cm 2 T-8*raJi^LT * 4 . 

1"HH«12Mtil(tLt (0 6 B) . IC -S. [ 0 0 9 4 ] * L X , £BB W IC I« &8 * <-> , 7 

a**#JtL-Cft, 2 0 0 mA/cm 2 H»HIIL * f «J V * 9 7 -f U i */<*-> x fr « T« 

/.:<, ifli-jCtit, ^M#?L!?®1 2 MfiKS#?L ifeffifflOSffift^'LliBettl 7*, X I- 7 -f 7" IK ES □ 1 

$8 1 2 H*»*8ftfc (0 6 C ) o :Oiii:LT. 6WKj&oT»*t& (08) . £ 0 t«ft » U*B« 

^ffi® 12St, *M£7L$li 12Mt. MZlim® 1 17t»«tJ4«Itt.flil«*3 0nin«Ti 

2 H t |= J: 4£?LKS 1 2 U 5 0 n mf)P d , ?? 1 0 0 nm<0A g «rld* 

[0090] ^flJ*7LJHBl20»**, *»«I2-Ctt 10 IIL, f A g > * tff K t i:i o 

SUiBttOJSU^t, *ES ii^tvt* T»*L J: ^l«Lft4. ^ »4 0 

dEggifitH 2 K®*.*'-? (D 7 - - >\< * ft n <, Z<0 1 OV X-20-30frfi\ (07-- )H ft ?tz„ Z (O X ii: 

ii:t«i. #7LSil 2 0£I@1 2S«rit<b*fcS LT, tglft<0|«# 2 0 0 

n, t fc, #?LSH 1 2rtSS<7)'t J lffl£?L$>ll 2 Mi, [0095] ^OiTULTfflSSKfcflirJEWftailgl 

£#7l$f 1 2 H fc Wftffittifi I: fclt 4 5£;f OBfegSlt* 5 OtSfiSEft 1 COt, *|g^?fe<0««#2 0 0 £ , ±W 

^. ?n4o SS, ;w«f lil c* - Kt»*t49rSn7')> h 

[009 i] 01 7 to tv® \ 8 a, ^ onftCTcutt ? n/jiSWWSS<0 7 u * •> -r^% Sf*«U8 

4#?LH®W + |ifl£7L8®l 2MU#?LSS1 2 Ht f 31 1: * T , fti li v + . 

t, ffot»«*l 0HO«l«i?HC«<*ita 20 [ 0 0 9 6 ] 09IJ, »i@?50«(E# 1 0 0 t . *s 

X , ;*HbtlteLt?|t>*iJ: -7 (z H 2 (f> T - - ?I ife » M # 2 0 OOV^y/Jl-JSIf 7 0 I: *t "f 

±-9-Ctt*tt»*ftj»«4U, #i:®*7LKl 1 2 Hi:i 4I^«lga$r*to :offi^i:ltotii, ft IRS 

v>rii?Las<Ot£*«g* { * L < 4 U-C, ffitttt (01 8 SS <D fS ffi ft 1 OOt, *»S?feW««ft2 0 0 WfcffiSi 

TMitt**£fc L ^6B#?<Dirffi LT<->4 ) wffi* It L < liSM£, 7* 'J > 3 <0 *t It- 1 * »f 5e 6& 

*■«**!■* ®*L, CO»fl-KJ3it*lfcBttJ» , »L< c*H^lt*i:l otI*ftt:«I**t*l«6 0 U 

* o Ug^ilH (I9A) . 

[0092] *<0?£, r;-*4iTo«ffS i i tf # [0097] £ U , §»«lalK<OfflsEfrl oo^itf* 

U, SiH 4 ntB 2 H 6 #Xfc* #200 *3Jtt*ftl 1 ttnfft 

fflofcx M9 * •> + *Aft * 2 frHtr o*. ??0. 5 Hlti (0 9 B) „ C © f U St li . 14 H OlStUH 
,„ m«. *'D > B A< 1 0 19 atoms/ciD 3 IC K - 7" S *l p 30 LfciiC, fSMft 1 1 WSIW#?L»B 1 2 1:* 

+ s ii:UIioi^?tyt*fiiSi:J;4Siol ^tiffti. 

1 3 1 £ Jf*l£ L. *IC, B 2 H 6 ;!r*0*t*« [0098] i O 1 "5 K t a t , 7 U * •> 7"* 36* 7 0 

I lt, s iif? + ->uS«H /^Hfto-c, if jti;> -f-n-pn*»®«ft<o»**i ooisi^^s^jte 

?5 P m«), +'d>B*'I0 16 atoms/cm 3 IC K - 7" ? fl »«*ft200*&*ll3nfc*R**#*aHR** 

fcft«BE©p- S i i:J:6»2fflxi;>*'/t)Ht«i: 7 l 7 2 fc jJ'Br£«i:#*3*i, B » fc 

J: 4 B 2 <0#i&#© 1 3 2 StJ&BE L , Ii:B 2 H 6 t57^->yiH C* - Ki'l«fH4 ( 0 5 ii i 

i:ftx.TPH 3 #xtifeLt. itr**v + ;ufiES«r 0 9 C ) . ffiffii* l 0 0^^2 0 00*1 

2JW^, p " if5- + ->-r**i#i l 321 ft* ft l l wfij Officii . £-flUi£- tt^7L»SOi* 

K. 'J > P * { 1 0 19 atoms/cm 3 W A i'S S I- K — 7* ? fi /.: U!l'SS«)l6E* ! ifn4 0 

n 4 S i i:J:4S3Wif?*-/tiv«Si:J;5i3fl 40 [0099] 19Cfftiii:, >$ flS # # ft 

«*U33tMLT, 11 3 ©^iSft® 13 MSBiU 1 , 72**«oT*ltR 

1- 3 3 3 J: ■) *4 p* - p" - n + HI it © # * ft &H I ^Oiii 7 4 «r »f fM t 4. 

3t»EtU (87D) . [0100] Cfli HLT»*!!ftfc 1 C* - Ki:fl 

[ 0 0 9 3 ] *«;, zommmi-a^xu. *i#hi «* nfc»ii*»#»«HimB7 1 *> .t o-siii*^ 

3±i:SIftS$fti:J;o-CS i0 2 &1-*fc*>i£i!U©*& Hfe 7 2 li » *i:«*t8(, 7 u * -> 7 ;u T- * i). IC 

*■ 1 6 L. 7 * MJVH7<i:U^-> * - K O *»f lc-» U x * i t *« T § « . 

iy^vyfrfToTJESfc^LliffilSliwa:'** h «r [0 1 0 1] ft. ; «0 * M Vt T li , «Uff[!?8i:*|S&1l!t!! 

ff T Ma 1 6W^|£ti (07E) . ZOffiU 1 6 W «r-*fk?**IC*-K«r(tSfc*, I C * — FWJ 

li, BrR<OBHS«:»»L-CHi:iJ<.»rCi«llfci:«t4 7 0 Sr JtiS i§ It t L t- *« . M £ If* ffi @ IS 60 h , 
* IS) i: IS ft t 4 x h 7 -f 7ttU¥ffK?'] L-C)fjffit4 - 50 h h k li 46 ffi El IS t ffi a B a * ^ S: f& * ? * 4 >& & $ li - (tfi 



(12) 



#Ki¥09-312349 



J: iffifiF^SSrffl^r, I C*- KSri 
[0 10 2] (^ifefl 3 ] Z<n?m&mitH^Xlt> >< v 

;<o«-g-s-@ 2 ~@ 3 f*5 x v® i o -la i 

6 £#.1 LTSiWt*. 

10103] tftbft. £ eXJfeM t:*5v>-c fc . 5fc1*. 
*«8tU#n > j5» K- 7 3 ftT, ttigt/U'ttx-lf 0 . 0 
1^0. 02ficm!:?(lfcieSSilUJ^77 
#<0*>S#«fl: 1 lfUL/; (12 A) . . fit. 
Zco#ig#g#l 1 eoSffiOISiffijtlS LT^SffSft 1 

1 W*HI»:jHLIl»<:»«Lfc. UfcuT 
li, @ 1 -C§iW Ltz 2 ««itOSffi<fcffiSI<lS-ffl^-C» 
«ft«*:ffo/.: 0 tftfc*>. f iiiJ;0 f l2(0#jil A 
i> <t {/ l B HC:*tS a 1 S i l;i h *m&&& l l Srffifi 

L. P5« 1 A J3 J: 1 B lcl±. #i:HF: Cj H 5 OH 
= 1 : l^ftALfc. * LT, ;)it>#tlBi«I 1 A 
H Xif l Bro®»i§>K44>f:&iSiSSL*:P tS!3A 
Hi 1/3 BHICiiatSjg 2 lUotiiiiLt. 

[0104] if, Si£$JK«T, lmA/cm 2 <0®m 
SHT, - ft«:8»MaS?*3t. - nicJ:0> □ 2 
t)M> g t-^OTTL =£• £ L, H^-iSIi 1 2 S Ti'Bffi ? ^ 

tz (® 2 b) o -s.»S£#itt*„ s 

IfS^5mA/cm 2 tLT, 1 0 # W <T> » ^ * ft o 
t„ ccoiTCtifc, SISl 2STi:, .rcoSffif 
I- It L#7L^* ! * # 4>ra#7L*g 1 2 MJFJBfitStt 
tz (El 2 C ) . ^OS, »yiSS:<?±t5c S 

1 00mA/cm Z U ± »f X 3 S> ffl <D £ E £ 
ofc. CW*lti:JSk'Tt, ■PM£7l$® 1 2M<OI*9SS 
C. t ffl£7L$S 1 2Mi:ioT±Tfribft* 

iiitiSH i:, Sffi® 1 2 S J: O'+Fdi^l^Jg 1 2 
MCJtL, 2>nmt < &^&§> : iim® 1 2 H««?H4 
(0 2 D) o :oni:LT, till 2St, f W £ 
7L$@ 1 2Mt. &£7L$tg 1 2Hti:J;5^?LKil 

2 ri'J&iS S ft*„ 

[0 l 0 5] CfllULgS l 2U«(., *Pfl#7l$ 
©1 2MtS#7L$8l 2 H t <Z> #?L$* { * # < ffl it + 

4«T-. i*nbjPBBiiJ:o r #ffiiS8K*£ftS7> f £i;. 
- Ottiao&arrt'fgsgi:^ < £ J„ Lri>Lft7> ! e>. z<r> 
J&-&t:*JV'T t , £#7l$>§ l 2HtII@ 

1 2Sfc<0lfli;>fm#7L$Sl 2Mi'ff4t4:i:i:J; 

[0106] -e <0 $ , |i:|riif5'*-/t*Sg!) t i 
g n*#l± S i xf? + y + )igJS|i;ui>t, £71 
H@ 1 2 SrWf lit. HjSlXtTl 



liSi'f. 1 1 0 0t:i-Cfi2 0##itT#jS 
L , 110 0t:-Cft3 0S-raO7--^«rfTo/i„ :w 
H 2 7-->M;.fct), n2co/hS^®iffl7LUJ:5«ffi® 

A t ¥fi-c-rt'briM;ft£o #7LS® 1 2<ortSs-e 

li. f «#7L^« 1 2Mt, &$lLm® 1 2 H<0#B5ft 

[0 1 07] H 2 7--;v£fTo/.:'ftES i x 

f^vt^sEggflC^V'T^ #7LK« 1 2 Jt+ftfc 
*>8ffi® 1 2 S ±11 S iiOilfnytJUStffoT 
10 xen'/t*1ii#Rl3iil«Lfc (B3E) . ; 
fflxf^ytJUgli, itfflH 2 Sfffl^* 7 - - ^fi 
SOI 10 0t*t>1 0 3 0t;iTKfiLT, S iH 4 
Jf^tffl^tS ixt'^yUSSil 7 # m o 

fc„ ; h x *) Zing.® i 2 J:irttatti=«nfc. 

5,,mOS i xfMvt^flMl 3tf f ©j£Sft 

[0108] ;<ou, s ixej + vt 1 

3f?ffiC, W&WhZ £ § (i, C «S?ffi£8fgt*o ft 

#7L$i i2Hu, ±i£Lfc^t, :n«>mf»i 

t; I§ < toTi'iBT, ;Jitftfflt4;t#4v>J:i 

•> * >u*>g&is l 3 Willi J: i) ¥11 1: ft ofco :oJ; 
ii:L/::ti:J:oT, ^xlf3ljfellS<0-7X^^i3-e 

[0 109] :s)iil:LTxl;JJf>t«-jigftifc 
3U, atoWSiirotxi:^^, 

ftl 0 OtilJ (03F) o@jKO£FS"Cli, MOS-F 
30 ETUctiCMOS^bfil^ftiD, g»fi<)f:£v>U 

;co«^. x.f?4-> + *#ift||i 3 O&^KtfSt* 
fifT^^SES-i:. LOCOSi:ioT*?»MM5 
1 ZB&LtZo f Lt, MOS-FETWJgfiggglc^^. 
IX*»#R 1 3?r^ffi»iSEitt^Ct(;J:ory-hiF6 
S15 2t|«L. dti?)±i:y- HS5 3 4> «i 
lfCVDiii:J:ot#eiS i ££ffiMi;Bi£L. 7* 

|-'J7J'77^i;U^?->X;f //|;J;,T»fS 

cO/< ? - v t LXY- h 5 3 *Bfi)ti--6o * IZ , - 

40 «y-i-gft5 3f)Ri!)i:, His 3?f77. 

L. fOS, r-h^ffi53Oi5ffilCpJx.lfSi0 2 i: 

-f > g « i: . 56 U JBflc L tz (Sift K co v - x H X V Y VI 
50 Sftlt55««t4o :«J;i(;LtLDDiMO 
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S - F E T £ M&~t 4 o 

[0 110] tffiKi:MxlfS i 0 2 1^4* 

i osmesis 5 6 tJtuiL. faftLti, cnw± 

1 offi»8 5 7 «r©ffi-Ti. :o* 1 WESi 5 7 

tiit-C, HK^^O^fieO*®^^!* 5 5 USftWK 
bti. S <b U, Wx. if S i 0 2 i- 

J 4$ 2 WSWiffeS® 5 8 SrSfifcL. ZiX<D±il%2V> 
ffifc® 5 9 *»liff*. :o»2»iE8S5 9li, $2 
olB«M58i:»BU3>»H*-*tli: 10 
T, PS A If T If <7) & 1 wK6l80Br56fiH:SSl65U3> 

[o i i i] «**! i 60t*Lt:o«*«i: 

»*«**<<wi#? ^I«?J: *) 4 4ffi#3£« 1 6 1 
4:. «flt@tt*«»*Sn/iilJ* + 3 
±, Lti'oT, t& 2 Offi®© 5 9 S 2 <0 

d 58±i:»*+4te*.IS*i-* (BIO 

A) „ :ot §««t#*fcl 6 1 <Oft^5*£ti. £?IK 20 
m2i:J:US»lffl 1 *%«J#«SIBE i 0 *> 

5*K, +ftfe%»ltU»L-C*l»»* l 6 l 
U4fc»«8E BE * + 

[0 l i 2] £«o£*0lt:J3nTii, ISi l 60U 
■Cli. ±8 Lfc«*»K**t two, *W«Jffl»Ui 

[0113]*t, **#J6# 1 1 <:«#** 1 6 1 t 

4 t , iftiE L J: 1 ICSS^&BE t S ftJt^TLKS 1 2 <D 30 
&#7l$»§ 1 2HtL<li-E-^iS«-C«-tt3» t ±i:» 

1 l*6W«l6ltkti:llB8* l »* 
fftfcilfHvi *#*#K 1 3 7> f 3«tt1-4 (El 1 0 

B) = 

[0 1 1 4) £ 0)®£Kt3^X I . »KLf»Sft/.:* 
£ B 1 S i 1 1«. BCCJiiiLfctWttiSS 

8DSLBai:J;9t**#i#i 1 n 9 S *« M < 4 * 

fi£1-4SBI*©*tLTfflv^4ii:75 { T-|'4„ 

I 0 l l 5 ] Htt4-#+4fi5#&lg l 6 IfflU, 

ffi^|fi]W5l-5« , )t:J:o-C}£<*t4J r 'f>>yffl7-f^ 
A80«riia ( B * * 1* ) UioTft&tS (HI o 

C ) o 

[0 l 16] f LT, f^tt>F*7?-f«)) r ^-/ 
> /Hit: io-r, n?f*-/f ;u*iS<$SI l 3 uffJffi 
gnfc«ftwni'Ufl-ttLTf--/7 , <t?n4'<$isiK* 

fU( li « HI @ & H £ . i t? 9 4 -> -v *¥S*R l 3 
M^feft&Stt 1 6 1 t L < liffif 50 



oT<8^2^/.:«J , 5&.fciS16 24-»l£L. 0Ki5v>T 

ii#cMo scc^-w uasof v miy-f •> > 

[0 1 17) yr/>/ffl7ai80i, * 

(01 ID) , y^->>^ffl7-f^ASrf9 
(SI IE) o 

[o i i 8] *-o&<> l< u-e-wmi:. i 6 i 

i;$^fn/;f 77-8 ICHLt, ftifnWUU 
* & n D o <7> f- x y * Sr fir o T & A K M L T <0 * . * 7 7" 8 
lOlIU, f T^BIJ: V'BSIflSSSfi 8 

2, COHte^-Cli. 7U*y7 - ^!H')'f5 K»lfi7< 
tviUiJJSitS 2 & 4 

JKMiHUloTlIU (01 IF) . 
f#M8 20ft*ufttjrof«lx.lfjfe«Br7-f;uA 

t # li, c*ia»oa#*ott«I8i:iiV'Tv'<"»* 

/<7f-»a«rff^ cfc7i*r§4. 

[01 1 9 1 l 6 l ffla><b£H&!!S*t«rfifo 

T, ft*»J 1 6 0WitilS«riT?*T:f«^Stel 6 
1 fctt ») Be < (01 2 G ) . 

[0120] f»7"81tit» LTfW8!?,St 

i: J: oT«*»flE*«ftT Lfc«*ffl*ft*Wi:*»»* 
L-c*«iaii& 0*»flT-l±$ 2 ©ffi»S 5 9 

OiI*!ti(tt5 (0 1 2 H) „ 

[0 1 2 1] & « 8 2 ± K , f- v 7* 8 1 <D * ffi £ S T 
*£&13i1WI!S, Si0 2 , S i N*««ej*18 3, £<D* 
JfeOT -C fi * 'J 4 5 KtffgSSr ife* Lfc (11 2 1 ) . C <r> 
i J -f = K ffl 81 £ a it ? * 4 t> , 1 3 OttldMW 
'<-4>7'tfi : o^„ 

[0 1 2 2] .TOtf'J^ 5 KffiBIUJ:4«£«tl8 3 1:, 
7*h'JV^97-fUJ:4^*->-fyf->^*fi-3T 

5 9 i:Sti«»R*03 > 9 9 h SHU, 
ng.83WJl«t4 ( 0 1 3 J ) o :«)7*MI7 
^77^Igll, 5tf^I«i:7* bUv^h (0^* 
-f)fr^^L, 1 1 OtTM»H«'<-+^S:fT^ 

h U •>' X h <oaf£*rfif ^> TJlTtSBTOI** Sr fi= 0 A'. ;<D 

5 K W li K J: 4«« © 83Wiy^>y-?n3>??l- 
S83W*«»K?ftS. ^<0^. KiStBlk 
$-*4^ftlC. 2 0 0 i:-C6 0»HW»iall:. 350 
Ct8 0»BJ)Ml«:ffot. 
[0 l 2 3] *£*S©8 3±t:^®fi f Jt:A 1 &®li£. -t 
C0 3> J- hBS 3WSriiUrngBi:iSMt4fie^@ 5 

<} v / v 7 -< i;U/^->i-^> ruioTSfSw 
y<^->Ort»K*S!84«r^ffii-4 (01 3K) „ ^. 
C<0^«K«18 4 A I t|(.hi 
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<> CO "C 14 < , 01 A If T i , Ni, A u , Ag, C»l 

[oi24] -e-w»^ffi«iciijfett»i8$»jg*tt»« 

185 L (B13L) . 7* Mr;/7 7<i:i 

0 TJBlS? *i*ttftE*8 4 OS^IIBSlCa > * ? 
^85W4»SL (@ 1 4 M) , IC4S»i:t4*) 

*» < t fc**frf- ? 7-s i oMKif^a ? T# 

'HU-»!ii:i4S0ESiI8 6S-|tt4 (SH 10 
N) o MJcffifiE L fc * h ') y y 7 7 / I: J; c 

Ttf'j 4 5 Fill: i iftSWSiBiS 6Ca>»»H 
85W±U£>v>T, 3 > * 7 I £8 6 W£#iS-f-S (0 

1 50) o C O 3 > ? ? J- £. 8 6 W H X If 8 5 W i il t 
Tttftffi*8 4 WS^jimfiB±i;#ffl«:i6* LT^g/< 
> 7*8 7 ^IfitJ (Bl 5P) , 

[0125] :wiii:U, y 7" 8 1 14, ft 

T, -co&#, CO/*? A, -C*C5£fl: 

C9££ (If?) 14. 1 m m ttT fc + i> Z k i><X # i> i> <D 20 
■C * o T , L tz c X , #S^'>y8 7<OjSSl4cnJ: 
O 51 ai t * £ ? fc + * £ fc * f T # 4 o :«)iii:Lt, 

/< y T- > y^^c ?ft/;|t!lttJ7< A^CO^S 

**aiil»lll* { «ffi?*i*„ 01 6li;«J:ii:LT 

12 HI 6 U-fcut, 121 5 P fc it £ t * SB «■ t: 

[0 1 2 6] ;<0*ifeWlcJ:4#*»«»lHlKSSSli, 
/< y T - V > /jj'JS^iitK * i: t (Sfe <b ? 
I4?E#(:8< 1 mmJ.lTit5:ti«-eJ4:ii>(>, 30 

i/-, SSI«*i:J:4*i*f77 , !:tft4 
»tLT67K-/7-JH;iSt5;H'T^:H' 

<b. Rg^oafflujsur, -e<oa*£-tiEgcoi 
^>„ <fiwj'|.SBffi«0ix.tfy'J > HE* 

tiijt.^iftf y 7-coffl®6|S J: »> % < 
7"8 7 Srfg^-Ci K fc ri><b, .1 <0*t.gBffi*!j!^?>&iS!£ 
a > 7" * if L T it$ ft i: 09 x If v x - x r > *• > 
foyi:j:,t)fSt4;H'tj4flf, 40 

U T - fc # f # h „ 

[0 1 2 7] L ri> L W h , ;cDHiSCTi:i5it4J:9 
U. Stfifi82J, 7 u*v7-;u$«i; iorffifiEt 
4 « £ i: H 1* . 7 v^Afii i fc «r-£-gk L£ 
<.» * « ft ft £ U E Sr £ ffl -T 4 *S £ U is <<> X 14 , 
i«8 2tLTIi, ittt5:<3*.Ev'WAlft7 5-/> 
SfS. #7XSisfi:i,rilfit4:aT54, J 
tz , ± iE <0 ft -c 14 . © 8 3 S: * •) -f 5 K tH H t L 
'§ a f i J A ! , •?■ co li 7i> S i O 2 . SiNIUiotll 50 



&+& Z k i> X # 4„ 
[01 2 8 1 f /J, BJJE LfcSflU J3HT 14, if?* 
-> a- 1 3 * { , IfifHvt **«#8t 

Si® LfcSSSSit 4Ci t-C#if±JELfcfiflt:K 

loi 29] ft > ±aL/-#wicijv^ri4iei'*->^ 
**l«o*i«#i i £vM;?ii 

f-iSSUi: io-CK«t4;il'Ti4 1 
[0 1 3 0] ±3 Lfc&0lic.fcv>Tigffifl:s£i;-fa-^T, 

l 1 SrlROlilLrftf g*i:«xT«rti;77li|S 

t4:l:* , fl4 0 Sfc, flffilfc^lrfi-T^Mi: LT 
(4, l20«li:Rf,f > #««ai:iswr**ff*fl:t 

c!«?«4g|$:ffll'4;ii , T-j4, 

[o i 3i ] ±»Lfc*«9i*i»*iifc iftur, 

if? *v t JH£«£fr-5T, in«rfl)ffi-t^<OT-^!g 
ft^ff !4#TLSft $ ? Zflt* f fS« ? ft* t OT-t 

t ^ * - t i < , < fiEffl* ? -e^ 

4:H-t>, C iiic 4: o t <, 3 x Koftift^fcS: I4tJ>4 ^ 
k 34*-C § 4, 

[0132] i fz . 1 1 14, *c9*8ig LfJffl 

U 4 ixm ?Wti^, ;<0iS^-L/jlf 3 

H S co Sr 1 li:xeHvtiv«t4; 

kizl-oX, Jb2L/;IC*-K^tes)t LtflftS 
gco«S?r*|jS Lff n Z k 3i f T-# 4. Z<Oloi:tik 
#14, *7VWUfl-0¥*fc£fcWfcffla<i*|iEk 4r4tO 

-e, 1 1: ® 3 ^ h , ex * ^^-T*p§Sift^9!a-r 4 

[0 13 3] Sfc, *»W«it*ttt= ifttf, xf?* 
■>t*figi:J;4f»ftEii:7 , 'J>hifi4f»)JS 

&mi&Gix&GLk*mt$mk t-ttits-tkik, m 

4ik*«-C#4Wt, .!Og£«co&SUl4tl|Bi(4* < , 
-tviv?, 7J--7 7,, 6}Si^C0Ev>Stg, *4 
i>(4 7 U * -> 7-^^15^ k\ i* f> (0#3»ft}J#ico« 

mx-\tm&%L huttfritz 1 9 ^r«isjii:s5imis B H fl 

H!St4: k* l T# 5„ 
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o x ¥m#&w.<> i c * - k saii-r 4 <o-e. teat «t4:t #-e # 4„ »ffi<bsEosa«ffSr 

»tt©(>o**«?*«. £x.4I3H:, :ot)»»iloi«t«iKti:J;!i. 

[0 13 4] i *i:*-*?L**#t**?llt«-t #HL*oPlE«H* , ll=** < ft*. 

» S***ttl= J: *»* [0 13 9] ifc, ItftAt K*fcBlt+* £ tCi 

14, *o«#8«5*fttttftB K + 4 Ktt, tt**« 4, ^?LK®»Sffi<OGaa<0%**«^ L < ft •) , 9 

ottt4**?LIl«w*?L*t'bS<i-**R« , *»- * J'* *tt*»K< ft C*vc 

t*6, »«ft*K*fcoT%. «»*S*ft< LT. 14, BffiltSS * BtiftTff t t: 4 <0 , ZVBihtmfc 

*»»»OHF»#it<:*< +6dZ-R***«. t:» ft v> L 14 @ g T £ T , Aff ft ft A ft & * * 4 i tf jr # •> 
**. ^iii:. *?l¥*ft< + *fc, £?LKS#®< i t *»T ** . 

ft Q , J.\£9 *v -V ***f»K«9»ll4 t B L < ft 4 c * 10 [OHO] it, #?LK»*#* Lfctt, 

#«S&g*S5 < -r*fc»C#?L»t±«f 4 -9 k , - fc Kt •> , ^?LS®w^ffi@roSffi 

Wxtfpg Sib ? *>, Eifc88?r£< L T , 1 14 ft to h + K. ft ? , A»4«*ttt«tiie# * '/ t 

:fti:>}L, 89 & L 4 -j C , #-7LK1<o 7L ft 1 * RBft-J 4 £ t K 4 •> , #?LS® OrtBtfRfc 

ScffiS$J-ro#?Ls£«:'J>& < LT. £?Lg!rt««#?l$ Sft4*>T, *I« » *X 4" 7 - - * * ft L X i> , #7L 

4f*sntv>1 2ifitt»tt«*io*?LKii«:**+* X*i: 14* « ftflliggft*'* CK < ft 9 , $-1l%®<om 

• fcli. #7LK@±i:x f jr 4 v * ju^*»H» Affi: ICft»*<.»5** , ebDI<4*fc», ttflttoft 

So 4»>8*U= 20 [0 1 4 1 1 IK. LT, 

4«t?*sisoB^*rL](it»*t*;tui , e* i:K-nt(.<ou, » « ft * «* k , m*i**i»l 

4o ti i#7lfHb* { ftSft4cD-C, ftpiO + '/t* 

[0 13 5] t tz , #TLK«U»«+**#?L*»tt. **ttBt*»*T£ 4 <, 

^Jl**'* § t»« JfUKi'SflUi [0 14 2] *»M**6K4tiUr, 

< , -tco^S^^TLS^coSffiS^i-c-RULTLS 'J > hifiiti : 1 1: i 1 , rnHfiulSfii: 

To :Ot», gffi®UfilS7l ! ±i:4^t(.ab4„ i I C * - K£ffiJ&-C # 4 ft h'£!ii<DfiH3SHb 

, x tf * * v x ;v fi£ ft £ if t PS . J- t: * * > -v A> * « «r 14 ri> 4 c t ?5 { X # 4 „ 

MUfcBttC Haii: 44. - ft K » L . b5 i£ [0 1 4 3] t tz , i *i . S 

Ltiii:, #7L*«#*u*>-''Sfc#7L*wft«,>*ii ft. * 3? i: «■ «S8K IC 4 o T /< y T - v > ft 4 c t 

,77-StLT, 4 •) ^^#7L$<OiSi^t M# a**tBOfcao4*'<> -/«>S * fc«B«W 4 

7L$© t ®*t 4 C t C 4 0 . I»4'SgtftIf)i f L < 14 i ft 4 *) tt± t *4 i t Ififfit 

? * -> r ;u*®*SI«r«)Sr-^ 4o « «r Sft U ft ft T - t #V £ 4 . 

[0136] t tz , * M IJj |; J: n tfja H iifC « ffi X" <D ® ffi [0144] 

{bffit:iiv>r, MfrBfcttlcK-rcfcK'j: •> , #7LH [»*o»*] ±» L .fc W Kit U S K 4 ft 14 . W 

ffitiCiA'T-i Jt«5, S ffi t fd mm t ft 4 !S §■ 7L K Kti'tH. it> C*-KO«a*4 

S t «r g * 101 C St ffl ? 4 C t V X h , fffltft"7 7 t: J: ft 14 , 7U*->-/>Uft-SIS#-iS#%li£ffl#ftie 

7-^^s<t-^, ^(n»$r^nm <r>m ? «r«*> l . * r-rtigi-4 ; t 4 „ u 4 ft if y y 

S«:^frWl??«*|SlOjS»«:^ft < ti: fcA'T-J . 40 - V > V i> ffi # C T # 4 „ 

3Xh£!i:lST?-tf4Ci^°TBEift4„ [0ffiOffl*.ftSlW] 

10 13 7] ifc,*5J9!jai:M-T, B** « St [HI] *»fljatMti»ift**l»-flo* 

Wl^ffi<b*i:i5V>T, 1 it «r i« 4 c k U4 8L®XhZ>o 

*) . ^7LK©0^ffiH t S«tt© t WHIW^-y 7 7 -SO [02] $ % W * S <0 - S «0 1 fl 0 ( * <0 1 ) T- * 

Zlim 5r l^gtUff < ? *4 4 o i:i«t 4. A ~ D 14 . <D # I fl O Sfr ffi 0 ? * 4 „ 

4t^(4. ><■? 7 7 -lS»tSfiESr5i: &<iH-tZ C t t! 5 [123] * S£ W <0 - £ ffiffl » I <2 0 (H2) t?* 

■C ^ 4 o S 0 E-GI4,-?-<7)^IIiWtWffi(aT-*4o 

[o i 38] * fc. niEfktt*. 7,it«u>/- [@4] **n*a«)-«i(i«»iia (*o 3 ) -c* 

^«:^^-r4^«i§)S. 7/(b*Sfi:^?/ 4„ HtiXV 1 14, -?-O&ieoiBfffi0-C*4„ 

-*o«ft*feff KtU'l. >7LH»«rSfti:» 50 [B 5 ] I C * - Ko »* S: * + WftB-c* * . 
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106] *%wi}&<r>m<7>-mmmcDx&® (*<o\) 

[B8] *%W^i£offiO-j|i|^|(Oie(2 (*»3) 
Tib*, 

[09] $tWi:J;4IC* - KO«a*ife«)-«OI 
6BT*4, A - C li , -?-«0&I*lOSrffi[l|-C*a. 

[0 i o) *$|ipj#i£otew-fsi&w»ig0 (f B 

1) T-*>Z>o A-Cli, ^-W§Ifl<DBfffi0-C-*4 o 10 

2) t*J„ D-FIi, -t tr> &XiicDttiWmT- $> Z> o 
[0 1 2] *S£9j;ffi£<aft!>O-f|j£fl«:Cg0 (-J-W 

3) -Ohio G-Iti, *<a&IgroiBrffi0-C*4„ 

[0i 3] *%wj}m<ni&(D-nMm<ox8.® (*<» 

4) r-*4„ J-L(±, -?-<7)&rg<ofrffi0-t-;fe£„ 

[0i 4] *^^*s«Dte«o-niie!)«ie0 (*o 

5) t*4, MfcitfNfi, * <O^ie^)Bfffi0r-* 
4 o 

[0 1 5 ] *ISW*ftWfl6<O-|6tfeW«Ig0 20 

6) tii. OAJ.ttfPli, ^co^ie^Bf E0-C* 
4c 



[0161010-015 «3*ftW*fir«it Lfcgl 

[0i 7] *«w*ftuiiit4#?L8S«tiaf*jaam<o 

SeS<7)^fSa?K<O«^0T-4,4 o 

[0i 8] *89J*&ic£it«»7LK*0>:bDiBt«9ifc«> 

[^r^-Wlsi^] 

11 12 £?l«H, 12M + flO»?l 

12H m&ll^m. 13 if?*yt)Vif| 
13 1 ¥1 Oi^^ + vt^fSftK, 132 
i2fflxf^-> t A,fi#s|, 133 ff5 3 ?>.xfc: 

* * •> + ioo fc«!am»«i£#, 2 

0 0 ±l»SilfeW«l&#, 5 1 fl-SS&HSH, 5 2 r 
-l-iSSHi. 53r-HI, 54 tO'n-*, 
5 5 #>gftgi#. 5 6 £lOIBMffi8«, 5 7 £ 
l<7)ffi&l§, 58 S20Sn%««, 59 t& 2 <T> 
E«S, 6 0 S*»K 6 1 7 0 

«■. 7 i >siBi*«&«fiH]i&gs, 7 2 mm*® 

I*, 8 0 M'/>/IS7<H, 81 f-?7\ 8 
2 8 3 8 3W 3>**hB, 

8-1 ftffiKtt. 8 5 ii^tti^SS, 8 6 fStgffiSS 
Bt. 8 7 &K/<>-7\ 1 6 1 KSlfi 
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// H 0 1 L 21/316 
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